We present the infrared spectra of deprotonated glycine chains, (Gly n − H) − , where n=1-4, obtained by cryogenic ion vibrational spectroscopy. Comparisons between the experimental and calculated spectra reveal the dependence on chain length of the hydrogen bonding motifs within these species. First, an interaction between the terminal carboxylate and the neighboring amide N − H is present in all the peptide structures. In the longer (Gly 3 − H) − and (Gly 4 − H) − structures, the peptide chain folds such that the terminal NH 2 group also interacts with the carboxylate. Both of these also display an interaction between the terminal NH 2 and the neighboring amide N − H. Finally, (Gly 4 − H) − is the first among these species to contain an amide-amide interaction. Analysis of the N − H peak positions elucidates the interplay among these different hydrogen bonds, especially around the negatively charged carboxylate moiety.
